The family Ascoviridae comprises double-stranded DNA viruses that cause chronic, fatal infections in insects of the order Lepidoptera (Federici et al., 2005) . The name of this virus family is derived from the unique cellular pathology that they cause, i.e. the formation of large, virion-containing vesicles of 5-10 mm diameter in the haemolymph of infected insects. Another distinguishing feature of this virus family is the unusual mode of viral transmission: whilst ascoviruses (AVs) are poorly infectious through the oral route, they may rely on parasitoid wasps for mechanical transmission . Although these viruses were discovered more than 20 years ago, it was not until recently that three AV genomes [Trichoplusia ni ascovirus 2c (TnAV-2c), Spodoptera frugiperda ascovirus 1a (SfAV-1a) and Heliothis virescens ascovirus 3e (HvAV3e)] were sequenced (Asgari et al., 2007; Bideshi et al., 2006; Wang et al., 2006) . Both the genome organization and phylogenetic analysis of the DNA polymerase and major capsid protein (MCP) genes suggest that AVs are related closely to viruses in the family Iridoviridae (Cheng et al., 2005; Stasiak et al., 2003) . Compared with other groups of large DNA viruses, AVs have been relatively poorly studied and the functions of most of the predicted open reading frames (ORFs) are unknown (Asgari et al., 2007; Bideshi et al., 2006; Wang et al., 2006) .
Virions of AVs are enveloped and contain more than 12 polypeptides ranging from 10 to 200 kDa . With the deciphering of three AV genomes, we sought to identify the virion structural proteins of TnAV2c by using a high-accuracy mass-spectrometry approach.
TnAV-2c, originally isolated from a Helicoverpa zea larva (Cheng et al., 2005) , was propagated in H. zea larvae of a laboratory colony. Viral vesicles and particles were purified on sucrose gradients by using a previously described method . The virion particles were denatured and analysed by SDS-PAGE (12 % gel). Virion structural proteins were visualized by staining with Coomassie brilliant blue R-250. Eight protein bands that were clearly visible were excised individually from the gel and digested with trypsin by using an in-gel digestion procedure (http://www.pharma.ethz.ch/institute_ groups/biomacromolecules/protocols/ingelding). Peptide sequencing was performed by liquid chromatography/ tandem mass spectrometry (LC/MS/MS). After digestion, the resulting peptides were delivered to a reverse-phase trap column by an autosampler for desalting and then fractionated in a nanoflow reverse-phase column (75 mm6 150 mm), using acetonitrile gradient elution (5-90 % acetonitrile in 0.1 % formic acid). Eluted peptides were ionized by electrospray and transferred directly into a hybrid quadrupole/time of flight mass spectrometer (Water Company). The spectral data were recorded and searched against the non-redundant protein databases (EST, MSDB, NCBInr and SwissProt) by using the Mascot search engine for protein identification.
In the TnAV-2c virion protein gel, at least eight protein bands were clearly visible and were analysed by LC/MS/MS (Fig. 1) 72 and 54 kDa. The two proteins had significant peptide coverage from the MS/MS analysis ( Table 1 ). The 54 kDa band corresponded to the MCP (ORF153), which was identified by 13 peptides. This protein is highly conserved among AVs and iridoviruses and has been used in phylogenetic analysis of these viruses (Cheng et al., 2005; Stasiak et al., 2003) . The 72 kDa protein was identified by 10 peptides corresponding to ORF141. This protein, weakly conserved in SfAV-1a, HvAV-3e and iridoviruses, also showed similarity to periphilin, a protein expressed in the nuclear matrix (Kurita et al., 2004) . Interestingly, this protein is highly enriched in Arg and Ser, which constitute 41 % of all residues. The largest structural protein was identified by seven peptides, encoded by ORF147. Intriguingly, it has similarity to Smc (structural maintenance of chromosomes) domain-containing proteins and also has weak similarity to myosin. Smc proteins are conserved evolutionarily from bacterial and archaeal species to eukaryotes and are involved in regulating the structural and functional organization of chromosomes (Hirano, 2006) . The four less abundant proteins identified correspond to ORFs 142, 43, 2 and 115 ( Fig. 1 ; Table 1 ). ORF142 has no homologues in the SfAV-1a and HvAV-3e genomes, but contains a DNA-binding motif with similarity to that present in the forkhead transcription factor. ORF43 has 32 % amino acid identity to the predicted dynein-like b-chain protein in SfAV-1a (ORF84) and HvAV-3e (ORF146), a protein also conserved in iridoviruses and , where P is the probability that the observed match is a random event. 
